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Abstract 

Thrombocytopenia is one of the most common hematologic disorders, characterized by an abnormally 
low number of platelets from multiple causes. The normal count of thrombocytes (platelets) is 
between 150,000 and 450,000 per microliter. The clinical expression of thrombocytopenia has broad 
variation from asymptomatic to life-threatening bleeding. Various syndromes and diseases are 
associated with thrombocytopenia. Thrombocytopenia is sometimes a first sign of hematologic 
malignancies, infectious diseases, thrombotic microangiopathies, and autoimmune disorders, and is also 
a common side effect of many medications. There are more than 200 diseases that include low number 
of platelets among their symptoms. A brief discussion of the most common etiologies and management 
of them is provided in this review. 



Introduction 

Thrombocytopenia is defined as a platelet count below the 
150 x 10 9 /L, the 2.5 th lower percentile of the normal 
platelet count distribution [1]. Typically, platelet counts 
higher than 50 x 10 9 /L do not lead to clinical problems 
unless platelet dysfunction coexists with the low count; 
rather, they are picked up on a routine complete blood 
count. Medical help is usually sought by a patient with 
platelet counts less than 30 x 10 9 /L, suffering from sponta- 
neous bruising and purpura or with continuous/relatively 
long-lasting bleeding from injuries and wounds. Clini- 
cally significant spontaneous bleeding does not usually 
occur until the platelet count is less than 10 x 10 9 /L. 

Another aspect of low platelet counts is the concomitant 
use of medications interfering with platelet function 
and/or coagulation in a constantly-growing population 
of patients with cardiovascular and thromboembolic 
disorders. Otherwise adequate platelet counts in this 
group of patients can precipitate serious bleeding, for 
example in patients treated with non-steroidal anti- 
inflammatory drugs (NSAIDs), especially aspirin, the 
most common inhibitor of platelet function. Aspirin 
inhibits platelet cyclo-oxygenase and blocks 



thromboxane A2 release, an important contributor to 
platelet aggregation [2]. The list of medications interfer- 
ing with platelet function includes beta-lactam antibio- 
tics, nitrates, beta-blockers, tricyclic antidepressants, 
selective serotonin reuptake inhibitors (SSRIs) and 
others, most of them only in vitro, having unclear clinical 
significance [3]. 

Thrombocytes are small (1-3 (im) anucleate cells 
produced in bone marrow, along with red and white 
blood cells, that adhere to damaged blood vessels and 
affect primary hemostasis. Normally, circulating throm- 
bocytes are two thirds of all thrombocytes produced by 
the bone marrow, and one third is stored (sequestered) 
in the spleen. 

Thrombocytopenia arises from three main causes: 
ineffective production of platelets by bone marrow, 
accelerated destruction of platelets, or platelet splenic 
sequestration (Table 1). Typical examples of the ineffec- 
tive production of thrombocytes are found in the bone 
marrow failure syndromes (e.g. aplastic anemia, myelo- 
dysplastic syndrome) or processes occupying bone 
marrow (e.g. lymphoma, leukemia, multiple myeloma, 
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Table I . Classification of thrombocytopenia by mechanism 


Decreased production 


Increased destruction 


Splenic sequestration 


Aplastic anemia 


DIC 


Portal hypertension with splenomegaly 


MDS 


TTP 


Cirrhosis with congestive splenomegaly 


Leukemia 


HIT 


Gaucher disease 


DITP 


DITP 


Myelofibrosis with myeloid metaplasia and 






splenomegaly 


ITP 


ITP 


Viral infections with splenomegaly 



Typical examples are given for each mechanism. In ITP and DITP two mechanisms are involved. 

Abbreviations: DIC, disseminated intravascular coagulation; DITP, drug-induced immune thrombocytopenia; HIT, heparin-induced thrombocytopenia; 
ITP, immune thrombocytopenia; MDS, myelodysplastic syndrome; TTP, thrombotic thrombocytopenia purpura. 



metastases and bone marrow granulomas), whereas 
increased destruction is seen in conditions such as 
thrombotic microangiopathies, disseminated intravascu- 
lar coagulation (DIC) and immune thrombocytopenia 
(ITP). Platelet sequestration is seen in congestive 
splenomegaly due to portal hypertension that may be 
caused by cardiac failure, hepatic vein thrombosis or 
vena cava thrombosis (Budd-Chiari syndrome), cirrhosis 
(e.g. due to chronic viral hepatitis or alcoholic liver 
disease) and, rarely, arteriovenous malformation of the 
splenic vessels. Platelet sequestration is characterized by 
redistribution of platelets from those circulating to the 
splenic pool [4]. 

Multiple mechanisms (increased destruction and 
decreased production) are involved in ITP, drug-induced 
thrombocytopenia and hepatitis C virus (HCV) and 
human immunodeficiency virus (HlV)-induced throm- 
bocytopenia [5]. 

When evaluating a patient with thrombocytopenia, it is 
important to exclude pseudothrombocytopenia, a falsely 
low platelet count, caused by in vitro agglutination of 
platelets occurring in approximately 2% of patients with 
thrombocytopenia, when the blood is collected in 
ethylenediaminetetra-acetic acid (EDTA) containing 
tubes. If true thrombocytopenia exists, stepwise evalua- 
tion is needed. In clinical practice, physicians are 
frequently faced by a patient presenting with a new 
onset severe thrombocytopenia, the cause of which is 
occult. The most challenging issue is to find the cause in 
the shortest time and to treat the patient accordingly. 
Ideally, the adequate treatment should be given in respect 
to etiology, but in the real world, especially if a patient 
presents with bleeding, it is not possible to gather all the 
necessary information that would allow the clinician to 
weigh all the pros and cons of different treatments, since 
treatment should be given immediately. In those cases, 
treatment that has a rapid onset of effect and is minimally 
harmful is reasonable. Thus, the treatments given in 
emergency situations, for example platelet transfusion, 



usually are not long-term therapeutic options. On the 
other hand, platelet transfusions may not be helpful in 
certain etiologies, for example in ITP, heparin-induced 
thrombocytopenia and thrombotic thrombocytopenic 
purpura (TTP). Therefore, it is very important to recognize 
the signs and symptoms of these entities. In this review 
we attempt to provide an algorithm through which the 
cause(s) of thrombocytopenia can be assessed. 

Approach to the patient with thrombocytopenia 
Family history, medical history and concomitant 
medications 

A detailed history can provide important information 
regarding the etiology of thrombocytopenia and facilitate 
diagnosis. The most important aspects that should be 
investigated include the following: the presence of a family 
history of thrombocytopenia (it is surprisingly common 
to diagnose congenital thrombocytopenia not only in 
children but even in adults - s e figure 1); disease history, 
paying special attention to recent viral and bacterial 
infections; vaccinations [6]; malignancies; possibility of 
pregnancy; recent travels (e.g. exposure to malaria, 
rickettsiosis, dengue fever); recent ttansfusions; ingestion 
of alcohol; dietary habits; and risk factors for HIV and viral 
hepatitis [5,7]. Particular points of interest are medications 
taken by the patients, especially those started 1-2 weeks 
prior to the development of thrombocytopenia. There are 
two types of drug-induced thrombocytopenia caused by 
different mechanisms: the first is by direct myelosuppres- 
sive effect (e.g. chemotherapy-induced thrombocytopenia) 
and the second by immune-mediated destruction of 
platelets due to an idiosyncratic drug reaction (drug- 
induced immune thrombocytopenia [DITP]) [7,8]. DITP 
may be caused by classic drug-dependent platelet anti- 
bodies (e.g. quinine), haptens (e.g. penicillin), glycoprotein 
Ilb/IIIa receptor antagonists (e.g. tirofiban) [9], stimulation 
of autoantibody formation (e.g. gold) and immune 
complex formation (e.g. heparin) [10]. Alcohol, some 
herbal preparations and even certain foods and beverages 
can be implicated in the pathogenesis of drug-induced 
thrombocytopenia [7]. 
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Figure I . Thrombocytopenia: diagnostic algorithm starting with the complete blood count (CBC) 



Isolated 
Thrombocyto- 
penia 



Thrombocytopenia 




Pancytopenia 



MYH9-related 
disorders 



Leukemia 




Abbreviations: CAMT, congenital amegakaryocytic thrombocytopenia; CBC, complete blood count; DITP, drug-induced immune thrombocytopenia; FTLS, 
familial thrombocytopenia-leukemia syndrome; HIT, heparin-induced thrombocytopenia; HIV, human immunodeficiency virus; HCV, hepatitis C virus; ITP, 
immune thrombocytopenia; TAR, thrombocytopenia-absent radii syndrome; VCF, velocardiofacial syndrome; WAS, Wiskott-Aldrich syndrome. 



Vaccinations can also be associated with thrombocyto- 
penia, the pathogenesis of this type of thrombocytopenia 
being immune-complex formation. Many types of 
vaccinations have been implicated in the pathogenesis 
of thrombocytopenia. The best studied of these is 
measles-mumps-rubella (MMR). There is also documen- 
tation of acute thrombocytopenia developing after 
vaccination against pneumococcus, Haemophilus influen- 
zae, hepatitis B virus, and varicella-zoster virus, although 
the incidence is very low [6,7]. 

Special attention should be paid to recent exposure to 
heparin (and low-molecular weight heparin), as potential 
causes of severe, sometimes life-threatening thrombocyto- 
penia [10]. Typically thrombocytopenia will occur 



between 5 and 14 days of the first heparin dose, but if 
heparin was given in the previous 100 days, the decrease 
in platelet count can sometimes occur within hours of 
exposure. Similar to ITP, heparin-induced thrombocyto- 
penia (HIT) is an immune-mediated disorder, but 
characterized by consumption and thrombosis, the 
features that distinguish heparin-induced thrombocyto- 
penia from ITP. 

Physical examination 

Important clues to diagnosis of thrombocytopenia can 
be obtained during systematic physical examination. 
First, general physical examination by inspection, palpa- 
tion and auscultation can inform one on the general 
health of the patient e.g. the presence of comorbidities. 
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Second, examination of the skeletal system can shed light 
on potential causes of thrombocytopenia as indicated 
below. 

Special attention should be paid to: 

Bleeding: Some patients have bleeding tendency, inde- 
pendently of etiology. Usually those with platelet counts 
less than 20 x 10 9 /L present with petechiae, purpura and 
ecchymoses. Petechiae are the hallmark of platelet-related 
bleeding. 

Lymphadenopathy: Lymphoma, acute or chronic leuke- 
mia (T-cell acute lymphoblastic leukemia, chronic 
lymphocytic leukemia), viral infections (Epstein-Barr 
Virus (EBV), cytomegalovirus (CMV), HIV, tuberculosis, 
sarcoidosis, autoimmune lymphoproliferative (Canale- 
Smith) syndrome. 

Splenomegaly: Gaucher disease, portal hypertension, 
cirrhosis, certain types of lymphoma and leukemia (eg. 
CLL), myelofibrosis with extramedullar hematopoiesis, 
infections (e.g. malaria), EBV and CMV infections. 

Hepatomegaly: chronic hepatitis, hepatosplenic 
lymphoma. 

Skeletal abnormalities: short stature, malformations of 
the thumbs and forearms seen in Fanconi anemia patients, 
thrombocytopenia-absent radii (TAR-syndrome) charac- 
terized by bilateral shortened or absent radii, thumb 
abnormalities [11]. 

Multiple abnormalities are common in inherited 
syndromes: facial dysmorphology (velocardiofacial 
[VCF] syndrome, Jacobsen syndrome), cleft palate 
(DiGeorge syndrome); eyes, kidneys and urinary tract, 
ears (MYH9-related disorders [May-Hegglin anomaly 
associated with MYH9 gene]), heart, gastrointestinal 
system, centtal nervous system abnormalities, signs of 
hypogonadism (Fanconi anemia) [11]. 

Skin abnormalities: abnormal skin pigmentation in 
Fanconi anemia, necrotic skin lesions in HIT patients, 
eczema in Wiskott-Aldrich syndrome (WAS), "lacy" skin 
pigmentation associated with abnormal growth and 
shape of nails in dyskeratosis congenita. 

Complete blood count (CBC) 

The following issues must be taken into account 

Isolated thrombocytopenia is typically associated with 

immune-mediated disorders [12] (e.g. FTP, DLTP) and 

inherited disorders (e.g. Bernard-Soulier, TAR syndrome), 

but is uncommon in malignant processes involving bone 

marrow. 



Thrombocytopenia associated with anemia and leuco- 
penia (pancytopenia) can be caused by bone marrow 
suppression by various medications (commonly che- 
motherapy, rarely antihypertensive medications and 
antibiotics e.g. chloramphenicol); viral infections 
(HIV); bacterial infections (e.g. leishmaniasis); severe 
folate and B12 deficiency; paroxismal nocturnal hemo- 
globinuria; systemic lupus erythematosus (SLE); inher- 
ited disorders (e.g. dyskeratosis congenita, Fanconi 
anemia); malignancy (metastatic disease, leukemia, 
lymphoma with bone marrow involvement, multiple 
myeloma, rarely solid tumors) or bone marrow failure 
(e.g. aplastic anemia, myelodysplastic syndrome). 

If thrombocytopenia is associated with neutrophilia, 
infection should be considered or, rarely, chronic myeloid 
leukemia, usually associated with "left shift" — an 
increased percentage of immature neutrophils (bands, 
metamyelocytes and myelocytes). Thrombocytopenia can 
be accompanied by lymphocytosis suggestive of lym- 
phoid malignancies (e.g. chronic lymphocytic leukemia 
[CLL], pertussis, or viral infections). 

Blood smear 

Blood smear has inestimable value in the diagnosis of 
thrombocytopenia. Firstly, as discussed, pseudothrom- 
bocytopenia should be excluded. Secondly, in cases of 
true thrombocytopenia, blood cell morphology should 
be investigated thoroughly. Giant platelets can be found 
with different types of hereditary thrombocytopenia 
(Paris-Trousseau thrombocytopenia, gray platelet syn- 
drome, Bernard-Soulier) and these can result in falsely 
low platelet counts if the giant platelets are not counted 
as platelets. Microthrombocytes are typically seen in 
WAS or X-linked thrombocytopenia [13] and TORCH 
infections (toxoplasmosis, others [such as syphilis, 
varicella-zoster, parvovirus B19], rubella, cytomegalo- 
virus, and herpes infections). Neutrophils with toxic 
granulation occur in blood smears of patients with 
sepsis, and Dohle-like bodies in the cytoplasm of 
neutrophils are seen in the MYH9-related disorders 
(May-Hegglin anomaly associated with MYHD gene). 
Neutrophils with bilobed nuclei suggest Pelger-Huet 
anomaly. Atypical lymphocytes are seen in many viral 
infections in children but Epstein-Barr virus is the one 
classically associated with type II atypical lymphocytes or 
Downey cells. Acute leukemia should be considered if 
there are blasts on blood smear; in this case special blood 
tests (especially bone marrow aspiration and biopsy) 
are the next steps of diagnostic evaluation. Red blood 
cell fragments (schistocytes) are common in microangio- 
pathic hemolytic anemias (such as TTP and DIC). 
Appearance of dacrocytes ("teardrop" erythrocytes) and 
nucleated erythrocytes should lead to further bone 
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marrow investigation, since these findings are indi- 
cative of primary myelofibrosis and myelodysplastic 
syndrome. 

Additional investigations 

Elevated blood lactate dehydrogenase (LDH) and indir- 
ect bilirubin, combined with low haptoglobin level and a 
positive direct antiglobulin test (direct Coombs test), are 
common in patients with Evans syndrome, a disorder 
presenting with autoimmune hemolytic anemia and 
thrombocytopenia (both processes may occur at the 
same time, or, more commonly, different times) as a 
consequence of anti-platelet and anti-erythrocyte anti- 
bodies. Elevated LDH combined with renal function 
impairment may indicate TTP or hemolytic uremic 
syndrome (HUS). 

Blood coagulation tests disturbance: prolonged prothrom- 
bin time (PT), low fibrinogen and elevated D-dimers are 
typical for DIC. 

Elevated liver enzymes with or without elevated bilirubin, 
LDH and alkaline phosphatase should lead to the 
investigation of hepatic disease (viral hepatitis, drug- 
induced or toxic hepatitis), cirrhosis, and viral infection 
such as cytomegalovirus (usually only liver enzymes and 
LDH are elevated). 

Serological tests for viruses, blood cultures, anti-platelet 
antibodies, bone marrow biopsy and many other diag- 
nostic tests can be performed at the discretion of the 
physician according to the presenting signs and course of 
the disease. 

Treatment of thrombocytopenia 

One treatment approach is to direct treatment to the 
etiology of thrombocytopenia (e.g. discontinuation of 
the drug that caused thrombocytopenia, treatment of the 
underlying infection, immunoglobulin G (IgG) replace- 
ment, chemotherapy directed at CLL). Unfortunately, only 
in a minority of cases is the etiology of thrombocytopenia 
clear and the cause found. In addition, in some cases 
"curing" the underlying medical cause of the LLP may not 
change the platelet count. 

In a case of severe bleeding, if the etiology of thrombo- 
cytopenia is unknown, but not thought to be immuno- 
logic, platelet transfusion can be used to provide an 
immediate platelet increase. In contrast, if the underlying 
cause is immune, the effect from platelet transfusion may 
be minimal and at best very short-lived, and it should be 
reserved only for life-threatening bleeding (ideally trans- 
fused following intravenous immunoglobulin to "protect" 
the platelets). 



If the cause of thrombocytopenia is unknown and there 
are no contraindications, such as infections, corticoster- 
oids may be used to increase the platelet count. More 
specific treatment plans usually depend on the under- 
lying etiology of the thrombocytopenia. 

Inherited thrombocytopenia 

Patients with inherited thrombocytopenia and their 
families should be educated about their diagnosis to 
avoid unnecessary investigations and especially poten- 
tially dangerous medical/surgical treatment for ITP. In 
the past, patients with inherited thrombocytopenia have 
been treated with platelet transfusions (reserved for cases 
of bleeding or its prevention, e.g. prior to surgery). While 
the fear of sensitization has dominated restriction of 
platelet transfusion, the availability of leukoreduction 
has greatly decreased this risk. Recently, one of the two 
thrombopoietin-receptor agonists, eltrombopag, was 
investigated as a possible treatment option in MYH9- 
related disorders (May-Hegglin anomaly associated with 
the MYH9 gene) thrombocytopenia, with at least some 
success in 12 of 15 patients [14]. Preliminary results 
have also been obtained in patients with WAS. Fear of 
induction of malignancy has restricted its use in 
syndromes in which there is myelodysplastic syndrome 
or a potential for the development of leukemia, for 
example congenital amegakaryocytic thrombocytopenia 
(CAMT), TAR, GATA-1 (globin transcription factor 1)- 
related X-linked thrombocytopenia, and familial leukemia- 
thrombocytopenia. The option of allogeneic stem cell 
transplantation is reserved for inherited thrombocyto- 
penias with a high risk of marrow failure or a high risk of 
acute leukemia [15,16]. 

Immune thrombocytopenia (ITP) 

According to the Medscape reference library [12], the 
incidence rates for ITP are as follows: in the US there are 
66 adult cases and 50 childhood cases per 1,000,000 per 
year; in Denmark and England there are 10 to 40 cases 
per 1,000,000 per year; and in Kuwait there are 125 cases 
per 1,000,000 per year. 

Many cases of LTP can be left untreated, and spontaneous 
remission in children is common. However, counts of 
under 50 x 10 9 /L are usually monitored with regular blood 
tests, and those with counts of under 10-20 * 10 9 /L are 
usually treated, as the risk of serious spontaneous bleeding, 
especially intra-cranial hemorrhage, is much higher with 
lower platelet counts. Any patient experiencing severe 
bleeding symptoms secondary to thrombocytopenia 
should also be treated [17,18]. According to the American 
Society of Hematology 2011 guidelines, treatment initia- 
tion is suggested when an adult patient is newly-diagnosed 
with a platelet count <30 * 10 9 /L (grade 2C evidence) [19], 
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but in clinical practice various factors (e.g. bleeding 
tendency, age, medical history and concomitant medica- 
tions) need to be taken into account. 

If therapy is required, the first-line treatment option is 
generally corticosteroids, with the recommended pre- 
dnisone dose 1 mg/kg/day orally for up to 21-28 days 
depending upon response, followed by slow tapering. 
More prominent platelet responses have been reported 
with repeated pulses of high-dose dexamethasone 40 mg 
daily for 4 days [20], but no comparative data favoring 
dexamethasone exists. 

Also, intravenous immunoglobulin or intravenous 
anti-D (Rh Q [D] immune globulin) can be used as initial 
treatment with or without steroids [19]. The initial 
intravenous immunoglobulin dose of either 0.4 g/kg/day 
for up to 5 days or, alternatively, a short course of high 
dose intravenous immunoglobulin (1 g/kg for 1-2 days) 
has been found to be effective [21]. Most adult patients 
will relapse after initial treatment (or are refractory to 
first-line therapy) and require second-line therapy. 

The most effective second-line treatment option is 
splenectomy. The initial response rate is perhaps 80-85% 
with a 5-year response rate of 60-65%. Unfortunately, 
predictors of response to splenectomy are not well defined 
yet [22,23] . Additional second-line treatment options with 
documented evidence of efficacy (allowing postponement 
of splenectomy) include many agents: azathioprine, 
cyclosporine, cyclophosphamide, danazol, dexametha- 
sone, vinca alkaloids, mycophenolate mofetil, rituximab, 
and thrombopoietin-receptor agonists. The pros and cons 
of the leading agents have been recently summarized [24]. 

Rituximab, the leading and original anti-CD20 mono- 
clonal antibody (several others exist) is widely used in 
ITP, in various regimens and combinations with other 
drugs, for example with dexamethasone. The most 
commonly used rituximab schedule is intravenous 
infusion of 375 mg/m 2 given once weekly for 4 weeks 
[25]. Patel etal. [26] recently reported 5-year outcomes of 
both children and adults. This study specifically selected 
responders to rituximab in order to assess the duration of 
response 5 or more years from initial treatment. The 
5-year sustained response to rituximab was shown to be 
26% for children and 21% for adults [26]. Two studies of 
one cycle of dexamethasone and rituximab demon- 
strated the additive if not synergistic effects of the 
combination, especially in the newly diagnosed and 
patients with persistent disease [27,28]. 

The use of thrombopoietin-receptor agonists is an 
effective and safe second-line treatment strategy. Two 



thrombopoietin-receptor agonists were approved for 
the treatment of chronic ITP in adults by the US Food 
and Drug Administration (FDA) in 2008 and have as of 
now been used extensively for treatment of chronic ITP 
(ITP duration > 1 year) in relapsed and refractory 
patients [29-31]. These were romiplostim, a thrombo- 
poietin mimetic formed from peptides (peptibody) 
and eltrombopag (a small molecule, non-peptide). 
Thrombopoietin receptor activation with these agents 
resulted in megakaryocyte precursor proliferation and 
also elevation of the platelet count in many but not all 
cases in a variety of different uses. 

Thrombotic thrombocytopenic purpura 

TTP is a medical emergency, since the mortality of 
untreated patients exceeds 80%. The mortality is thought 
to be caused by disseminated microvascular thrombosis 
which may provoke ischemic injury and multiple organ 
failure. Ischemic organ injury can affect all organs, but 
the brain and heart are typically most affected. Acute 
kidney injury requiring dialysis and resulting in chronic 
kidney disease is rare. Central nervous system involve- 
ment is often manifested by transient focal neurologic 
abnormalities resulting from micro-infarcts in the brain, 
which may cause focal neurologic deficits. 

The mainstay of treatment is plasmapheresis with plasma 
replacement [32,33]. Plasmapheresis works by removing 
antibodies directed against the von Willebrand factor 
cleaving protease, ADAMTS-13. The plasma infused as 
part of the procedure also provides active ADAMTS-13 
protease to the patient, further restoring a more physio- 
logic state of von Willebrand factor multimers. Other 
treatment modalities in non-responders to plasmapher- 
esis include immune-suppression, not limited to high 
dose steroids, and B-cell depleting agents (e.g. rituximab). 
Patients with autoantibodies against ADAMTS-13 do not 
always manifest TTP, and these antibodies alone are not 
sufficient to demonstrate the impending relapse of the 
disease. In the case of TTP, it is considered better to avoid 
platelet transfusion, which should be reserved for patients 
with clinically significant bleeding, as severe thrombocy- 
topenia itself is not an indication for platelet transfu- 
sion. Conversely, platelet transfusion is probably not as 
dangerous as it was thought to be a decade ago [34]. 

Drug-induced thrombocytopenialDITP and 
heparin-induced thrombocytopenia 

In the event of drug- induced thrombocytopenia/DiTP, it is 
universal practice to stop the suspected drug immediately. 
Platelet counts usually recover within several days to 
2 weeks. Platelet transfusions may be required to treat 
patients with severe thrombocytopenia and bleeding. 
Other supportive measures include high dose intravenous 



Page 6 of 1 0 

(page number not for citation purposes) 



FlOOOPrime Reports 2014, 6:45 



http://f1000.eom/prime/reports/m/6/45 



immunoglobulin, a brief course of corticosteroids, or even 
plasmapheresis. Drug-dependent platelet antibodies can 
persist for years; thus, patients with a confirmed diagnosis 
should be counseled to avoid future exposures to the drug 
(with the possible exception of heparin). Testing at one of 
the few experienced laboratories can be very helpful in 
confirming a diagnosis. 

The diagnosis of heparin-induced thrombocytopenia is 
based on the clinical setting: a platelet count of 200,000 
may have decreased enough in a post-op case as to indicate 
platelet consumption. The management of heparin-induced 
thrombocytopenia is based on the immediate discontinua- 
tion of heparin and the institution of alternative, immedi- 
ately active anticoagulation [ 1 1 ] . It is extremely important to 
prevent additional thrombosis and, for this reason, patients 
are usually treated with an alternative anticoagulant, even if 
heparin was given only as a prophylactic measure. Options 
include direct thrombin inhibitors such as lepirudin or 
argatroban, which are approved by the FDA. Other 
medications, such as bivalirudin and fondaparinux, can 
be used in this setting, but are not FDA-approved for the 
treatment of heparin-induced thrombocytopenia. Couma- 
din should not be given in the acute setting, as it can 
provoke thrombotic complications due to protein C 
depletion during the first days of use. Therefore, Coumadin 
treatment should be postponed until complete normal- 
ization of the platelet count. Platelet transfusions are not a 
routine component of the tteatment of heparin-induced 
thrombocytopenia, since thrombosis, not bleeding, is the 
primary clinical problem in this illness. 

Thrombocytopenia in pregnancy 

Causes of thrombocytopenia during pregnancy can be 
directly related to pregnancy, or be unrelated. Average 
platelet counts are decreased during pregnancy, especially 
during the third trimester, and when this decrease is mild 
and otherwise unexplained it is termed gestational 
thrombocytopenia, the most common cause of thrombo- 
cytopenia during pregnancy. Gestational thrombocytope- 
nia develops due to the combination of hemodilution and 
platelet consumption. Increased levels of thromboxane 
A2 can contribute to increased platelet aggregation. 
Gestational thrombocytopenia usually develops during 
the late second or third trimester and disappears within 
months after delivery; there is no risk of fetal/neonatal 
thrombocytopenia in this condition. Therapy is virtually 
never given for this condition unless the platelet count is 
<80-100 x 10 9 /L, the threshold needed for epidural 
anesthesia. 

Other causes of thrombocytopenia during pregnancy 
should be differentiated from gestational thrombocytope- 
nia because the approach to these conditions is different. 



For pregnant women, it is reasonable to define throm- 
bocytopenia as a platelet count below the 2.5 th percentile: 
116xl0 9 /L (2.5 th percentile in non-pregnant women is 
150 x 10 9 /L). The reasonable trigger for further investiga- 
tion, unless certain findings suggest otherwise, is a platelet 
count lower than 80 x 10 9 /L [35]. Diagnosis is largely 
dependent on the time of the onset of thrombocytopenia, 
its severity and association with other abnormal findings, 
and whether hemolysis or organ dysfunction are involved. 
Mild to moderate thrombocytopenia developing in the 
second or third trimester can be associated with pre- 
eclampsia. To diagnose pre-edampsia, new onset hyper- 
tension and proteinuria are required, sometimes associated 
with liver enzyme elevation and mild LDH elevation. 
More prominent liver enzyme elevation and LDH eleva- 
tion, associated with microangiopathic hemolytic anemia, 
suggest HELLP (hemolysis, elevated liver enzymes, low 
platelet) syndrome. Moderate to severe thrombocytopenia 
is typical for HELLP syndrome. Pre-eclampsia, associated 
with HELLP syndrome, is treated symptomatically, but 
the most effective treatment is the delivery of the fetus, 
although seizures after delivery have occurred. Sometimes 
plasmapheresis is needed for HELLP [36]. 

Another cause of thrombocytopenia during pregnancy 
(and the second most common cause after gestational 
thrombocytopenia) is ITP. It is impossible to distinguish 
this kind of thrombocytopenia from gestational throm- 
bocytopenia, as a diagnostic test for both conditions 
does not exist. It is reasonable to use a cut-off of 
50-70 x 10 9 /L platelets as a lower limit for gestational 
thrombocytopenia [37]. If ITP is suspected, frequent 
follow up (every 1-3 weeks) is required, depending upon 
the count and the time to expected delivery. During the 
first and second trimester, treatment for ITP is necessary 
only if a patient is symptomatic, if a procedure is 
required, for example, an amniocentesis, or the platelet 
count drops below 20 x 10 9 /L. If the patient is asympto- 
matic and the platelet count is >20 x 10 9 /L, treatment 
may be required only during the last part of the third 
trimester to elevate the platelet count prior to epidural 
anesthesia or Caesarian section. Low dose (10-20 mg/ 
day) prednisone or intravenous immunoglobulin or 
both are reasonable options in these situations. Other 
treatment modalities can be used in symptomatic 
pregnant ITP patients (e.g. if there is bleeding) or if a 
platelet count is less than 20 x 10 9 /L. A high dose of 
steroids can be used, especially in combination with 
intravenous immunoglobulin and/or intravenous anti-D 
(if Rhesus positive, direct antiglobulin test-negative and 
not splenectomized). In a very refractory patient other 
medications can be used, including azathioprin and/or 
cyclosporin (if needed). Splenectomy can be performed 
during the second trimester for severe ITP cases but this 
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option is very rarely pursued. Limited data are available to 
describe rituximab use during pregnancy but, as an IgGl 
monoclonal, it is expected to cross the placenta and thus 
cannot be recommended for fear of depleting fetal B cells, 
although a series of lymphoma cases treated during 
pregnancy have been accumulated demonstrating an 
apparent absence of serious fetal/neonatal effects [38]. 
Many other agents, typically used for ITP treatment, 
cannot be used during pregnancy due to their potential for 
crossing the placenta and being teratogenic. The effect on 
the fetus of thrombopoietin-agonists is unknown, and 
these medications cannot be recommended due to the 
lack of data and the anticipation that they will cross the 
placenta and stimulate the fetal marrow in ute.ro. 

Other types of thrombocytopenia should be taken into 
account in pregnant patients. Inherited thrombocytope- 
nia, for example, can be diagnosed occasionally during 
pregnancy. 

Conclusions 

An important approach to the successful treatment of 
thrombocytopenia is the understanding of the under- 
lying pathophysiological processes in the development 
of the disease. Thrombocytopenia can either be primary 
or secondary, in that it can accompany a broad spectrum 
of syndromes and diseases and may be caused by various 
mechanisms. Prompt investigation and identification 
may be crucial and sometimes life-saving as in TTP, 
heparin-induced thrombocytopenia, acute leukemia or 
even severe ITP. Taking a detailed history and a thorough 
physical investigation can provide clues regarding 
possible underlying diseases and medical treatments. 
Careful examination of the peripheral blood smear is 
mandatory. When differential diagnosis is problematic, 
sometimes a short trial of treatment can help to clarify 
the cause. For example, it may be difficult to distinguish 
inherited thrombocytopenia (without a family history) 
from ITP; in this example, intravenous immunoglobulin 
infusion will likely have no effect in inherited thrombo- 
cytopenia, but will usually be helpful in ITP. 

Notable progress has been made in recent years in 
developing new treatment options for thrombocytopenia 
patients, especially in ITP. In addition to rituximab and the 
thrombopoietin agents, combinations of different diag- 
nostic and therapeutic modalities and various therapeutic 
approaches are the main strategies for difficult cases. 

A number of issues complicate the differential diagnosis 
and treatment of thrombocytopenia. 

There is no specific diagnostic test for many of the 
thrombocytopenias, such as ITP. Alternatively if the 



definitive test of a suspected condition is molecular, it 
may require months before the results become available. 
Also, the natural history and prognosis are often 
unpredictable and the response to treatment is 
unknown. Another factor is that it may be difficult to 
choose an effective treatment for a specific patient. For 
example, in FTP there is no universally accepted specific 
test currently available to predict response to splenect- 
omy or rituximab. 

More targeted therapies and preventative strategies are 
crucial for the treatment of thrombocytopenia, ideally 
defining and eliminating etiologic factors. Clinical trials 
are needed to determine the efficacy and safety of new 
approaches and to compare different therapeutic mod- 
alities. Long-term maintenance treatment options for 
chronic patients should be investigated, not only in regard 
to efficacy but also toxicity, and with a special view to 
potential curative effects. 
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